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Well tubing patcher with collet - has bush slotted to take rod pin and 
so reduce axial load during patch placing H 



The Pitcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
I ved by slotting the bush lengthways and providing the rod 
^a pin arranged in the slot. 

Jails 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thua enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 



H(1-B3C, 1-C1). 
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remains at a constant level so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPOBCTBO jyifl VCTAHOBKH METAJUIMHECKOIX) 
IUIACTHPH BHyTPH TPyEfcl 



H3o6peTeHHe othochtcr k ycTpoflcTBaM, 
npKMeHHeiwfciM b He^TflHoft npoMUtuneHHOC- 
th npH pewoHTe kojiohhw xpyO b Cypo- 

BhlX M 3KCnJiyaTaUHOHHUX cKBaiHHax. 

H3BeCTHO yCTpOllCTBO ««« yCTaHOBKH 

MeTannniecKoro wiaCTtip* BHyTpH TpyGu, 
coiiepjramee sjwicthmhmH Oan/iOH c xhjj- 
KocTbio, pacnonooKeHHUH BHyrpn ycTaHaB- 
jiMBaeMoro nJiacTupa, BunonHeHHoro b 
Bnne ro^pHpoBaHBorc naxpytSxa [lj . 

HenocTarKOM srroro ycTpoftcTBa bbjih- 
eTCH. HeBOSMOMBOCTb oOecneueHHfl paBHO- 
MepHoro pacumpeHHR rp^pHpoBaHHoro nai- 
py6Ka no ero Amciie. 

Ha h Gone e Ojihskkm peweHHeM k npejyia- 
raeMOMy waoOpeTeHtno nunnerc* ycTpoft- 
ctbo Ann ycTa hob kh MexanJiHiecKoro 
njiacTbBoa BHyTpH TpyGu, BKJDo^iawaee 

tUTOK, COeAHH6HUUA C IiepeBOflHHKOM H 

rropumeM, kohuchtphmho pasMemeHHUM b 
UHJiHwpe, pacnopHyio BTyjiKy, Ha K"TO- 
poH ycTaHOBJieHu pacuofpRxxoHft KOHyc , 
uaHroBan rono&ica h otoftMa [2], 

HenocT a t kom ycTpoftcTBa AB/ineTCfl 

HM3K3R KaiieXHOCTb paCOTH, TftK KaK 

npM BxovneHHH b ro$pHpoBaHHbifl naTpy- 
6ok pacMHpnnueflcH MHoroceKTopHoft ro- 
jiobkh MHoroKpaTHo ysenH wHBaeTc r oce- 
Ban narpy 3 Ka Ha xpyCu, npoTfirHB aio— 
tune roJiOBKy. wepea naTpyooK. 
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UeJib H306peTeHMH - noBwaeHHe Haiie** 
hocth pa6oT« ycTpoflCTBa aa ever chh- 
xeHHn oceBbix HarpyaoK. 

3to .nocTHraexcH re**, wto pacnopHan 
BTyjixa BunoJiHeHa c npojaojibHoft npo- 
peabK>« a uitok c BwcxynoM, pasMemeHHUM 
b npopeaH BTyjiKH. 

Ba ^epTeme H306pa*eHO ycTpoftcTBo 
ana ycraHOBKH MeTaiuiHHecKoro nnaexu- 
p* BHyTpH xpyeu, nponoJibHHR paapea. 

ycxpoiicTBO HMeeT nepeBonHHK 1 c ynop- 
hwm OypTOM 2, uitok 3 c nopuiKeM 4, 

B3aHMQneRCTByi0O|HM C nQflBMKHUM uhjihh- 

apom 5, lecTKoro KOHyca 6, BhinoJiHeH- 
Horo 3a oaho uenoe c MHoroceKTOpHOft 
ynpyropactflKpraonteftCR uaHroBon ronoB- 
koh 7, saftKKCHpoBaHHOH npH TpaHcnop- 

THpOBaHHH B CM TOM COCTOHHHH UHJ1HH- 
APH^eCKOfi O6OIIM0II 8, yCTaHOBJieHHOB 

c B03MOXHOCTb» oceBoro nepeMemeHHH Ha 
pacnopHon BTy/iKe 9, pacnoiiomeHHOft Mex- 

Jjy UHJIHKflpOM H* JBeCTKKM KOHyCOM. To0" 

pupoBaHHUR naTpyOoK 10, nnnHKoxancn 
aaroTOBKofl MeTannHiecKoro nJiacTtipa, 
pacnonoxceH npn cnycxe b cKBaxHHy Mexny 
ynopHbiM OypTOM 2 h jkbctkhm KOHycoM 6. 
B pacnopHoB BTyjiKe 9 HMeeTCH npoao/ib- 
Hoe okho 11 , vepea Koropoe BUCTyna- 
ei Hapyxy wrup* 12 # xecTKO 3aKpenJieH- 
Ha arroKe. 
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VCTpOflCTBO flJIH yCTaHOBKH MeTaJUIH- 

;oro imacTtqpn b Hy tpm TpyGbi paGoTa- 
cjieAymHM oOpasoM. ycTpoflcTBo c 
ro^pMpoaaHiw naxpyoxoM 10 cnycxaioT b 
cKiUMiiy Tax, *toom cepeflHHa ro^pwpo- 
aaHHoro narpyGxa coBnana c cepejuiHoft 
AeftexTa b kohobhc TpyG. 3aTeM HacocoM 
co3na»t paOowee jiaBrteHHe b uH/iHnape 
5. npM paOoieM aaBJiemiH uhjihhap nepe- 
Memae-rcB b CTOpoHy ro$pHpOBaHHoro naT- 
pyfixa, tojixbr nepea coOofl mecrxHR ko- 
Hyc 6 m uauroByn rwioBxy 7, exaTyw 
oGoAmor 8. 

HPM 9TOM UMJIMHHPHHeCKaB OOOflMa 8 M 

uiTHpb 12 cttnHmaioTCH? paccTORHHe Mexny 
hhmm b MCXOHHOM noJiomeHHH paBHo pac- 15 

CTORHHIO OT TOPUB TO^pMpOBaHHOrO naT- 

pyOxa 10 no HaHCkuibwero nonepeMHHKa 
uaHroBoB ro/ioBKM 7. KaK To/ibxo uaHro- 
Ban ronoBxa aaxoflHT b ro$pHpoBaHHbiR 
naTpyOoK no csoera HaMCoJibwero none- 20 
peHHMKa f muph 12 bxqaht b xoHTaxT c 

UHJIHHUPHVeCKOll OOORMOH 8 M CHHMaeT 

ee c ynpyroro KOHua uaHroBOft ronoBKH. 
UaHroaan roJiOBKa ynpyro. pacnmpRercR, 
pacnpaBJineT ro^pxpoBaHHuft naTpyGox 9 _ 
no xpyrooro ceveHHH , npxxHMaR ero k 

BHyTpBHHeB nOBepXHOCTM peMOHTHpyeMOfl 

TpyGu. • npH AaiibHeftuieM iXBHxeHHM *ecT- 
Koro KOHyca h uaHroBoft tojiobkh BHyTpH 
ro^pMpoBaHHoro narpyGxa, nocneAHHfi 
-^npRMnfceTCR h paBHOMepHO na Bceft 30 
in AQHHe npHXHMaeTcs k peMOHTHpye- 
i-.„^ a TpyOe. npM 3tom oceBBH Harpyaxa 
hb ycTpoftcTBO onpeneJiHexcH b ochob- 
hom xecTKocTbio ro^pHposaHHoro naTpyGica 



h ocTaeTCR npwMepHO nocTORHHOfl. BJia- 
ronapfl chmwchhio oceBux HarpysoK Ha. 
ycTpoftCTBO, noBbnuaeTCH HanexHocTb ero 
paeoTbi h oho Moxer ycneiuHo npHMeHRTb 
ch win ycTaHOBKH n/iacTbipefl b cxBaxx- 
nax 60/ibiueft rjiyOHHH h b xpyOax MeHb- 
uiero anaMeTpa, mto cymecTBeHHO pacuiH- 
pnex oCnacTb npHMeHeHHR ycxpoRCTBa 
3Toro HaaHa«ieHHR h oGecneMHT nony^e- 

HH6 BhICOKOrO TeXHHKO— 3KOHOMW*ieCKOrO 

3<J><t>exTa. 



OopMyna H3o6peTeHHR 

yCTpOHCTBO iXJlR yCTaHOBKH MCTa/UIH- 

wecKoro nJiaCTbipR BHyTpx xpyOu, bxji»- 
wajomee ujtok, coenHHeHHbia c nepeBOflHH- 
kom h noptuHeM, KOHueHTpH»iHO pasMemeH- 
HbiM b uKJiHHjipe, pacnopHyio BTy/ixy, Ha 

KOTOpOH yCTaHOBJieHbl paCUIHpRWWHR KOHyc 

uaHroBaR ronoBxa h oCoflMa, o t ji h - 
^ a to m e e c r TeM# mo, c ue/ibio no- 
BfamieHHR Hajxex hocth paGOTbi ycTponcTBa 
3a cneT cHMxeHHfl ocesbix HarpyaoK, pac 
nopHan Bryjixa Bbino/iHena c npojjonbHOR 
npopeawo, a uitok - c BbicrynoM, pas- 
MeiueHHbiM b npopedH BTyjiKH • 

HCTOHHHKH HH(jK)pMaUHH , npHHRTbie BO 

BHHMaHHe npH 3KcnepTH3e: 

1, CiuiopoB H.A. BoccTaHOBJieHHe rep 

MeTH^HOCTH OGcaflHblX KO/IOHH B He<t>TR- 

hux h raaoBbix cKBaxHHax* CepHR 1 1 Bype 
HHe". BHHHOSHr, M. f 1972 # c. 56. 

2. na-reHT CU1A H 3179169, xji. 166-1 
1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2], 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 

section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 



612004 



3 

The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 
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and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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[see Russian original for figure] 
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